This study addresses the question of whether farms enrolled in land preservation programs are actively engaged in agricultural or conservation activities. Data are drawn from an original survey administered to preserved farm owners in the states of New Jersey, Maryland, and Delaware in 2011. "Actively engaged" is defined as investment in conservation projects, buildings, equipment, or irrigation since the land was preserved. Affirmative answers to the survey's investment questions range from a low of 19% for irrigation to a high of 69% for equipment. Special attention was paid to differences between lifestyle farmers and small and large commercial farmers, which are classified using the USDA typology developed in 2000. Regression analysis estimates differences in investment behavior across these groups as well as farm tenure categories, controlling for farm size, program/ state location, and demographic variables. Only owners who employ tenants or managers exclusively on their land were found to invest significantly less than the largest professional farmers, and they did so across all four types of investment. This study's findings support preservation goals articulated by legislators and program administrators, because (1) agricultural and land stewardship investments appear to be widespread on preserved farms, partly due to administrators' preference for larger parcels, (2) there is no evidence that "hobby farmers" are disproportionately attracted to farmland preservation programs -in fact the opposite seems to be true -while those that exist in our sample behave similarly to the largest commercial farmers, (3) although tenant farming is associated in the sample with lower rates of investment, it is less common on preserved farms than on all farms in the three study states. The matter of land tenure, highlighted in this as in other studies, has not yet become a primary focus of either farm-behavioral research or state agricultural policy. 
Introduction
In countries throughout the world, the preservation of prime farmland in the face of urbanization remains a high priority goal, albeit one that is difficult to achieve (Alterman, 1997; Nelson, 1990; Bengston et al., 2004; Prokop et al., 2011; Lichtenberg and Ding, 2008; Verzandvoort et al., 2009) . Because North Americans are especially protective of the development rights traditionally held by landowners, they have pioneered voluntary farmland preservation programs, including some that involve a significant outlay of public funds. Twenty-seven U.S. states have state-level farmland preservation programs in which the government purchases either land or its development rights in the form of conservation easements (American Farmland Trust, 2013) . In both of these cases, the state legally prevents development. When only the development rights are sold, the landowner and all subsequent owners have a contractual restriction on development written into the deed of ownership. This is the most common approach to permanent preservation taken by states in the U.S. (Daniels and Bowers, 1997) . 1 Understandably, U.S. states with rapidly growing megalopolisscale development are at the forefront of farmland preservation. The present paper will evaluate farmland preservation programs in three of these states: New Jersey, Delaware, and Maryland. These states lie on the busy northeast transportation corridor that connects New York City to Washington, D.C. In this paper, we evaluate farmland preservation programs not on the number of acres they preserve, but rather on the nature of activities taking place on the land after preservation. To this end, we report original survey data on investment activities. These include investments related to the environment, like soil conservation, and those related to agricultural production, like irrigation and the construction of farm buildings. These post-preservation investment activities have significant environmental, landscape, and economic effects. They should be of considerable interest to both farmland policy makers and land use planners, although they are little studied.
Post-preservation investment activity will also be evaluated through the lens of a standard U.S. federal farmer typology that includes categories such as full-time farmer, lifestyle farmer, and retired farmer, as well as scale of operation (Hoppe et al., 2000) . A large literature exists on the relationship between on-farm business decisions and farm or farmer characteristics that include all of these traits, as well as tenancy/absentee ownership (Soule et al., 2000; Lambert et al., 2007; Wilson et al., 2013) . A significant subset of this literature is concerned primarily with conservation or environmental practices (Clearfield and Osgood, 1986; Tavernier and Tolomeo, 2004; Soule, 2001; Sassenrath et al., 2010; Petrzelka et al., 2013) . In fact, most studies in agricultural economics that focus on traditional capital investments like equipment and buildings are designed to test hypotheses about financial decision-making or federal farm policies. This makes them less useful as background for an analysis of farming and stewardship behavior across operator types (see, e.g., Weersink and Tauer, 1989; Gustafson et al., 1988; Feder et al., 1992; Elhorst, 1993) .
A separate literature explores the political determinants of farmland preservation programs, as well as their impacts (Daniels, 1999; Nickerson and Hellerstein, 2003; Kline and Wichelns, 1996; Heimlich, 2001; Duke and Ilvento, 2004a; Sokolow, 2006; Towe et al., 2008; Lynch and Musser, 2001; Lynch and Liu, 2007; Liu and Lynch, 2011) . The bulk of this literature, however, evaluates farmland preservation programs on the basis of land preservation alone, rather than on post-preservation activities by owners or tenants. A rare exception to this rule is .
One obvious topic of study within this literature is the ability of a preservation program to reduce rural-urban spatial fragmentation and contribute to farmland 'critical mass' (Daniels, 1986 (Daniels, , 1999 Daniels and Nelson, 1986; Brabec and Smith, 2002; Nickerson and Hellerstein, 2003; Lynch and Carpenter, 2003; Sokolow, 2006) . Researchers have also looked at the impact of deed restriction on post-preservation land prices, reasoning that significantly lower prices could induce a new generation of farmers to buy and farm land (Nickerson and Lynch, 2001; Anderson and Weinhold, 2008; Stobbe et al., 2009; Schilling et al., 2013) . Finally, a few authors have looked at parcel and landowner characteristics that affect the likelihood of participating in preservation programs (Duke, 2004; Lynch and Lovell, 2003; Duke and Ilvento, 2004b) . For example, Lynch and Lovell (2003) found that the likelihood of participation increases with farm size, growing crops, if a child plans to continue farming, and the share of income from farming.
All but missing in the farmland preservation literature is the question of whether today's postpreservation owners are actively engaged in farming or environmental stewardship activities. Such activities are encouraged, but are not generally required, by the deeds of easement and by the programs' founding statutes. Furthermore, if some owners of preserved farms are actively farming (or conserving) and others are not, we have little idea what kind of farmer/owner falls into these two groups. This kind of information could help policy makers target preservation activities to particular types of landowners in the future.
This gap in the agricultural economics and land use policy literatures is surprising in light of the fact that: (1) state level conservation easement programs have protected more than 2.37 million acres nationwide, (2) as much as 28% of all farmland in a heavily urbanized state like New Jersey is currently subject to permanent deed restriction, and (3) active agriculture and the continuing supply of local food is an important goal of the legislation that set up state farmland preservation programs in the first place. As public budgets have gotten tighter since the 2008 recession, and residential construction has slowed, it is only natural that farmland policy makers turn at least some of their attention away from land acquisition and toward issues of post-preservation stewardship and production.
This article bridges the literatures on the policy impacts of farmland preservation programs and the agricultural investment behavior of different types of farmers. With the help of a customized survey dataset, its goal will be to address the increasingly important issue of stewardship -whether for ecosystem services or for local food production -on permanently preserved farms.
Theoretical predictions
A major theoretical prediction is that farmland preservation will increase land-oriented investment by eliminating the so-called "impermanence syndrome" that causes landowners to stop making investments on land that is expected to develop within a short time horizon (Heimlich and Anderson, 1987; Adelaja et al., 2011; Lopez et al., 1988) . In theory, permanent deed restriction could cause a farmer who had previously intended to stop investing to begin doing so. 2 In practice, farmers who enter preservation programs know very well that their time horizons in agriculture will be extended. They are either already comfortable with this fact (Lynch and Lovell, 2003; Duke and Ilvento, 2004b) ; or they may plan to exit agriculture and sell the restricted parcel to somebody who is intentionally buying permanence. From the policy makers' point of view, it does not matter much whether the owners of preserved farms assume a long investment horizon before they enter the program, or afterwards. In either case, the theoretical prediction is for greater agricultural investment on preserved farms than on unpreserved farms when both are located in rapidly urbanizing areas.
A second theoretical prediction runs in the opposite direction and is based almost entirely on a selection rather than a treatment effect. It could be that so-called hobby or lifestyle farmers are disproportionately attracted to farmland preservation programs because they have a strong preference for rural landscape preservation rather than production (Layton, 1978; Primdahl, 1999; Gill et al., 2010; Lynch and Lovell, 2003) . Full-time farmers, focused more on profitability, may lack this strong preference. This is not a hard and fast rule: full-time commercial farmers are certainly not insensitive to such things as scenic vistas and rural character (Sadler, 2008; Mills et al., 2013; Duke, 2004) . Thus, large commercial farmers with deed restrictions could have attitudes that are similar to those of hobby farmers who put their parcels into preservation.
This latent self-selection into farmland preservation may be associated with particular commodity choices -horses on grassy pastures with picturesque fences, for example (Layton, 1978; Boyd, 1998) . It may lead to a disproportionate emphasis on conservation or landscape investments, more 'extensive' agricultural land uses, or such features as hedgerows in the European context (Layton, 1978; Kristensen, 1999; Primdahl, 1999; Gill et al., 2010) .
Other potential selection effects lead to a prediction of less overall investment for program participants than for non-participants. If lifestyle farmers are disproportionately attracted to preserva-tion programs, an obvious concern is that they will invest less in their operations because of their part-time status or lack of business acumen (Daniels, 1986; Lambert et al., 2007; Ceddia et al., 2009) . A disproportionate number of participants could be seeking to "cash out" a portion of their land asset as part of a transition toward retirement. This group would presumably be less interested in active farming. They might be counter-balanced, however, by a second group that enters the program to use easement sale proceeds to finance agricultural investment (Lopez et al., 1988; Duke and Ilvento, 2004b; .
Self-selection by program participants interacts with formal or informal parcel selection by program administrators. With a heavy focus on critical mass and a desire to minimize transaction costs, program administrators typically target larger farm parcels for preservation. Larger parcels are more likely to engage in certain types of investment (e.g., irrigation) for reasons that have little to do with owners' personal preferences (Skaggs and Samani, 2005) . Program administrators may unintentionally give preference to large commercial farmers who are in their professional networks -especially if the program is run by a state department of agriculture rather than by an environmental agency or trust. The programs' structure also requires trade-offs between objectives and constraints. For example, programs seek to preserve agricultural land and provide ecological services, but must attract landowner participation and meet their budgetary constraints (Lynch, 2009 ).
The present study will use a regression approach to control farm attributes, like size and commodity choice, in order to focus attention on the federal farmer typology. At the same time, it is important to report the simple distribution of farm attributes within our sample of preserved farms, precisely because they will drive investment and stewardship behavior in the aggregate.
From a scientific perspective, we are left with a set of cross-cutting hypotheses, e.g., longer production time horizons permitting the addition of new capital, versus more passive activities by lifestyle farmers. Latent selection effects also run in opposite directions when analyzed from the perspective of program participants (less landscape-altering investment) and program administrators (more production-oriented investment). Many of these cross-cutting hypotheses involve an implicit comparison of farms in preservation programs to farms that are not enrolled in such programs. Because the survey developed for this study was only administered to program participants, we must make the relevant empirical comparisons using (1) data from the federal Census of Agriculture, to the extent it is comparable and (2) findings from the literature on the investment behavior of unpreserved farms (or more accurately, farms with unknown preservation status) across standard farm typologies. Given the breadth of the prior literature, this second approach works quite well. To better contrast our own findings to those of the prior literature, we will omit a stand-alone review of the empirical literature, and instead describe the relevant findings from the prior literature immediately alongside each of our own key results.
In summary, our unique survey data, analyzed using descriptive statistics and regression techniques, is well suited to answering the ultimate question that should be on the minds of farm policy makers: Taking into account all of the selection and behavioral effects of our programs, is there anything to worry about with respect to the mix or intensity of post-preservation activities on preserved farms? The short answer to this question is no, as we shall see.
Appendix A describes in detail the five preservation programs we have studied in the three northeastern states, quoting the statutory objectives related to conservation and agricultural production. This material shows that the outcomes we are evaluating are, in fact, stated objectives of the programs. This appendix also provides background on each program's administrative selection criteria. This material helps us to better understand the nonrandom aspects of our sample of preserved farms.
The section that follows describes our survey approach, and then uses the Census of Agriculture to compare our sample with the universe of farms in the states of New Jersey, Delaware, and Maryland. A description of the regression analysis of the survey data follows, along with an extensive discussion of results. The concluding section explores implications of this work for land preservation policy making and for future research.
Survey approach and characteristics of the preserved farm sample
Data were collected through telephone surveys of preserved farm owners distributed across five conservation easement programs in the three states of New Jersey, Maryland, and Delaware. Computer-assisted telephone interviews were conducted by trained enumerators at the University of Nebraska-Lincoln's Bureau of Sociological Research from mid-July 2011 to mid-January 2012.
The sampling frame comprised 5319 unique landowners that had preserved farmland under, or acquired farmland preserved under, the Delaware Agricultural Land Preservation Foundation, Maryland Agricultural Land Preservation Foundation, Maryland Environmental Trust, Maryland Rural Legacy Program, or New Jersey Farmland Preservation Program. This survey was intended to support a number of different analyses, including some that would calculate point estimates, and others that would estimate causal relationships using regression. Our goal was to achieve a respectable confidence interval (i.e., ±5% or better) that would allow the calculation of statistically reliable point estimates. The challenge was to optimize sample size and survey length within the constraint of our survey budget. Our target sample size was ultimately set at n = 500, which would support point estimates within a ±4% confidence interval (at the 95% confidence level).
Our experience with past surveys suggested that approximately 950 owners would need to be contacted to yield our preferred sample size of 500 or greater. After removing duplicates from the combined mailing lists, a total of 942 randomly selected landowners (17.7% of the sample frame) were mailed a letter that introduced the study and asked for their participation. A total of 507 owners completed the half-hour telephone survey, for a response rate of 53.8%. The sample proportions across programs aligned well with their respective sampling frame proportions. Table 1 compares the distribution of farmer types in our sample of preserved farms to population data for all farms in Maryland, New Jersey, and Delaware, using the 2007 Census of Agriculture. To be included in this table, an operation in our survey had to report at least some agricultural production -otherwise it could not be compared to the Census of Agriculture. For the present study we surveyed landowners, while the Census of Agriculture surveys 'farms.' The respondents reached by the Census are therefore comparable to the subset of our respondents who declared themselves to be 'operators.' For this reason, the data in Table 1 describing our three-state sample are restricted to operators. This is the group for which we have sales data that allow us to replicate the standard federal typology used in the Census of Agriculture (see later for details). Table 1 shows that our operator respondents have greater revenues than the entire universe of farms in the three states. The percentage of owner-operated farms in our sample reporting annual sales greater than $250,000 is over twice that reported in the 2007 Census of Agriculture. The percentage of owner-operators who report that farming is their primary occupation is 56% in our sample, but 43% in the Census universe of farm operators. This is evidence that preservation program selection criteria favor large, commercial operations (see Appendix A for the actual selection criteria used in each program). The main caveat to this finding is that owners who do not operate any of their land are excluded from the preserved farm data in Table 1 , while a small group of pure tenant farmersmaking up 7% of the total -are included in the Census benchmark group.
Study sample compared to the Census of Agriculture
All operations, whether farmed by their owners or not, can be compared on the basis of total acreage. Table 2 , which includes all farms regardless of tenure status of the operator, shows that the average size of the preserved farms is significantly larger than that of the Census farms in all three states. Although enrolled acreage by ownership unit is not identical to the Census farm size measure, there can be little doubt that the preserved farms in the three states are larger than the universe of all farms in terms of both land area and revenue. This is exactly what the program administrators, with a focus on critical mass and "keystone parcels," intended. Table 2 's results also mirror earlier empirical work in Maryland (Lynch and Lovell, 2003) and Delaware (Duke and Ilvento, 2004b) .
In our preserved farm sample, 41% of the owners report that they do not operate their land. These owners either leased out the land or hired full-time managers to operate it. It is difficult to compare this 41% figure to data from the Census of Agriculture, because the Census surveys farm operators rather than owners. A comparable metric does exist, however: the count of tenant-operated versus owner-operated acres. This statistic was not published at a sufficient level of detail until the release of the 2012 Census of Agriculture. It is easily computed from our 2010 survey of preserved farms using answers to questions on acreage by type of tenancy. Table 3 compares the percentage of Census acres operated by tenants to the percentage of preserved farm acres operated by tenants, for all three states. In all cases, the rate of tenancy is lower on farms enrolled in preservation programs than it is in the Census sample. This is especially true for Delaware, which has a relatively high rate of tenancy overall. In the Northeast, small farms that are held for lifestyle purposes are frequently leased out to professional farmers. It should not be surprising, then, that the preserved farms, being relatively large (Table 2) , are characterized by less tenancy than the universe of farms in the three study states. The large number of non-operators in the preserved farm sample (41%) are also concentrated on farms that are relatively small (159 acres on average); this leads to a smaller rate of tenancy (28%) when this concept is expressed in terms of acreage rather than ownership units.
We conclude that our preserved farms have larger land area and revenues than the universe of all farm operations in the three states. There is no evidence that lifestyle farmers, retired farmers, or non-operators are disproportionately attracted to farmland preservation programs. According to Table 1 , lifestyle farmers are actually under-represented in the preservation cohort relative to all farms, at least when our sample is restricted to the owner-operators for whom we have revenue data. This finding echoes that of Duke and Ilvento (2004b) , who found that Delaware program participants were more than twice as likely to be full-time operators than were nonparticipants located outside of the state's agricultural districts. 3 Expanding the perspective to all landowners and using an acreage measure, we find that landlords who rent their land to others are underrepresented in the preserved farm sample compared to all farms. This difference in rate of tenancy will prove to be important when analyzing patterns of investment, which is the subject of the next section.
Agricultural and conservation investment behavior
Census data on investment behavior are especially difficult to compare to our survey results, because the Census reports only total value of the existing capital stock. In contrast, we asked respondents whether they had engaged in a number of specified investment activities since their parcels were originally preserved. It is necessary to ask the question this way in order to distinguish post-preservation from pre-preservation investment activities.
While farms can be operated without any new investment, recent and continuing investment signals that operators are actively pursuing public objectives like increased production, innovation, land stewardship, and profitability. Government farm programs, including those targeted at income maintenance, tend to discourage passive management; some even require evidence of active farming in order to remain eligible. The so-called "actively engaged" eligibility standard, which was codified in the federal government's Farm Program Payments Integrity Act of 1987, explicitly includes investment as a criterion:
Although state programs that acquire deeds of easement do not replicate this federal requirement exactly, their statutory language reflects its spirit (see Appendix A). The federal standard quoted above justifies our use of the phrase "actively engaged," as well as our focus on part-time versus fulltime farming as both a descriptive and an explanatory variable in our sample of preserved farms.
Our questions on investment activity were asked only of preserved farms that reported at least some agricultural production (this is 95.5% of our entire sample). Respondents were asked to respond "yes" to these questions if they or their managers had made the specified type of investment at least once since they owned the preserved land.
The tabulated answers to our investment questions are similar to what we would expect from any sample of agricultural operations, preserved or unpreserved (see Table 4 ). Close to 70% of the survey respondents report having invested in equipment, which is essential for modern farming and which depreciates relatively quickly. Close to 60% report investing in buildings or other structures, which are generally allowed in the programs' deed restrictions provided that they support agricultural production, e.g., barns, silos, sheds, and fences. Investments in new conservation practices were made by a little less than half of the sample, while only about a fifth of the respondents report investing in irrigation systems. These latter kinds of investments tend to be more discretionary than the first two, while the returns to irrigation investment will vary greatly by location, commodity type, and farm size.
The results reported in Table 4 do not include non-participants. In an earlier study based on a Maryland survey, found that 66% of respondents invested in the farm over the last five years, compared to 55% for nonparticipants. In addition, program participants were much more likely than non-participants to attend workshops to learn new technologies and enhance their farming skills. Both of these constitute direct measures of "active engagement."
Description of regression analysis and variables
Regression analysis will allow us to explore the variance in investment behavior across different types of owners and operators within our sample of owners of preserved farms. Information on the dollar magnitude of the investments is not available in the survey. Therefore the dependent variables must be binary: the simple 0 or 1 response to the question "did you invest in ," for each type of investment.
One could specify a regression model for each type of investment separately. This approach ignores the fact that respondents are likely to behave similarly with respect to all investments; there should be an overall propensity to invest or not invest. A constructed aggregate variable, such as the sum of the four binary investment variables, is an unsatisfying solution to this problem, because investments of all types would implicitly carry the same weight. That particular aggregate variable actually measures diversity, rather than intensity, of investment. 4 Our solution to this problem is to estimate a multivariate probit model (MVProbit). The MVProbit model generates regression coefficients for each type of investment, while formally incorporatingand providing a hypothesis test for -the expected correlation across errors in the four models that might have been estimated separately. Its only drawbacks are increased standard errors, which are to be expected when formally acknowledging the jointness of the separate investment decisions, and the fact that true marginal effects would need to be estimated for multiple combinations of the dependent variables. 5 These drawbacks did not prove to be fatal to the analysis, and the MVProbit model was successfully employed for all of the analyses presented below. 6 The independent variables in the analysis may be divided roughly into six groups (see Appendix B for the actual survey questions and descriptive data on the variables described here). First, there is the federal farmer typology. This typology was originally designed to distinguish large commercial farmers from hobbyists and other forms of part-time or 'limited resource' farmers (Hoppe et al., 2000) . The metrics behind the federal farmer typology include both total sales and the percentage of annual work hours devoted to farming. Our own categories collapse some of the federal ones, as follows:
These three categories apply to owner-operators in the sample only. A separate, non-overlapping category consists of owner nonoperators. This fourth group of respondents owned land that was farmed, but because they are not operators they were not asked anything about their annual sales.
Dummy variables were created for three of the four farmer types listed above, with Farm occupation, high sales serving as the omitted category. All of the estimated regression coefficients therefore implicitly compare smaller or less professional farmers (including owners who use tenants or managers to farm their land) to the largest, most hands-on commercial operators in the sample.
The second category of independent variables includes basic control variables like size of farm in acres and the number of years since preservation. Both of these variables are expected to increase the probability of making investments of all types (James and Hendrickson, 2010; Fernandez-Cornejo and Daberkow, 2002; Lambert et al., 2007) , although smaller farms are frequently hypothesized to be more environmentally oriented (Tavernier and Tolomeo, 2004; Welsh and Rivers, 2011) .
Demographic variables constitute the third type of covariate. The role played by gender in investment decisions is unclear, but this variable is commonly included in studies of farmer behavior or attitudes (Wilson et al., 2013; Inwood, 2008) . Other things equal, farmers with more education are expected to invest more and be more innovative (Inwood, 2008; Fernandez-Cornejo and Daberkow, 2002; Prokopy et al., 2008; Skaggs and Samani, 2005) , while older farmers are expected to invest less because of shortened time horizons (Kimhi and Bollman, 1999; Kimhi and Nachieli, 2001; Pietola et al., 2003; Lambert et al., 2007) . If a farmer has a succession plan, however, then he or she may invest more, even at an advanced age (Kimhi, 1994; Inwood, 2008) . Thus the variable denoting existence of a succession plan should have a positive coefficient in the regression models.
A fourth set of variables captures attributes of the deed restriction. If a respondent sold the development rights personally instead of purchasing them from a prior owner, this could lead to greater investment due to availability of funds. (Indeed, this could be the reason why the respondent sold the rights in the first place.) Another case-specific variable relevant to investment is the respondent's self-reporting of a legal constraint on business activity in the deed of easement. Such a constraint is likely to be associated with less investment, other things equal.
The fifth type of independent variable consists of dummy variables for the five conservation easement programs, with New Jersey's serving as the omitted category. These variables will capture broad differences in growing regions, differential regulations and policy emphases (as shown, for example, in Appendix A), and the latent behavior of program administrators.
Finally, data on agricultural commodities exist only for the operators in the sample. Livestock farmers, for example, are more likely to invest in buildings and less likely to invest in irrigation than other farmers. Past research has shown that livestock farming may suffer from the impermanence syndrome to a greater degree than other types of farming (Lopez et al., 1988; Lynch and Carpenter, 2003) , and also that hobby farmers are attracted to this sector (Boyd, 1998; Gillespie and Mishra, 2011; McBride and Mathews, 2011) . Irrigation necessarily implies field or high value crops, as well as an operation large enough to make this kind of investment worthwhile (Skaggs and Samani, 2005) . Commodity covariates are included only in the regression analyses of the subset of owners who are also operators. Table 5 summarizes the MVProbit regression results for all of the respondents. MVProbit analysis provides a test statistic, p, that can be used to test the hypothesis of correlated behavior among each possible pair of investments. As shown at the bottom of Table 5 , rho is statistically significant at the 5% level for two out of six combinations of the four investments, and at the 10% level for two more. These results justify our decision to use MVProbit rather than four separate models.
Regression results
The most notable finding from Table 5 is that non-operators (i.e., those whose land was farmed by tenants or managers) report fewer instances of investment than operators, no matter how the dependent variable is specified. Although it is possible that our nonoperator respondents are ignorant of certain investments made by tenants on their land -e.g., for equipment -this finding is nevertheless consistent with the prior literature on agricultural investment behavior. Gustafson et al. (1988) identified a positive relationship between being an owner-operator and the purchase of equipment. Clearfield and Osgood's comprehensive literature review from 1986 reported that the adoption of conservation practices was positively associated with farm ownership among operators. Soule (2001) found that renters were less likely than owner-operators to implement two out of ten nutrient and soil management practices. 7 Using mathematical simulation, Myyra et al. (2007) found that irreversible land improvements decline as a result of uncertainty in lease contract renewal.
In contrast to the dominant hypothesis that owner-operators are more engaged stewards because they have a long-term stake in the land, Lambert et al. (2007) found no effect of tenure status on conservation practices in a sample of family farms across the United States. Tavernier and Tolomeo (2004) found that smaller farms in New Jersey were more likely than larger farms to engage in "sustainable agriculture," but this effect reverses direction when the operator owns more than 75% of the land. The reason given for this result is that owners, with an equity stake in the land, are more likely than tenants to behave in accordance with the impermanence syndrome, rejecting sustainable practices as a waste of money. This logic is irrelevant for preserved farms, however, where the impermanence syndrome is eliminated. Thus, most of the existing literature supports Table 5 's finding that owner-operators of preserved farms are more likely to invest in agriculture than their non-operating (possibly absentee) counterparts. Fortunately for the goal of "active engagement" in agriculture, more preserved acres in the three states are owner-operated than is the case for the Census universe of all farms ( Table 3) .
The other farmer categories that deserve scrutiny on theoretical grounds -lifestyle farmers and professional farmers with low sales -exhibit lower irrigation investment relative to the most commercial benchmark group. These less-professionalized operations, however, are just as likely to invest in soil conservation, equipment, and buildings as are their larger and more professional counterparts.
These results are consistent with those in the existing literature. Inwood (2008) found that hobby farmers scored significantly lower than commercial farmers in their stated desire to be a good steward of land and soil. Yet she found no significant difference among farmer types in past capital investments or future investment plans (p. 277). Fernandez-Cornejo and Daberkow's (2002) study of corn and soybean farms is notable for failing to find a relationship between the federal farmer typology and the adoption of technological innovations, a behavior that is behaviorally similar to capital investment. 8 In an analysis of ten nutrient and soil management practices, Soule (2001) identified lower adoption rates by limited resource and residential lifestyle farmers for conservation tillage only; lower-sale farms were also found to do less crop rotation. These practices do not technically constitute investments, however, and Soule's sample included only corn farms located in America's Corn Belt.
Continuing with the literature on conservation practices, we note that Kristensen (1999) failed to identify significant differences in landscape or land cover between professional and hobby farmer samples. This finding was contradicted by another study completed the same year in the same country (Denmark). That study suggested that hobby farmers sacrificed some agricultural output in pursuit of esthetic changes, pursuing 'extensification' (Primdahl, 1999) . In a study that classified farmers by off-farm income, retirement status, education, and tenancy, Lambert et al. (2007) found no effects on conservation behavior for any variable other than education. 9 Our own findings on the investment and conservation behavior of small and lifestyle farms enrolled in preservation programs, combined with the literature on all farms, should provide comfort to program administrators who want participants to be "actively
Farm size or farm professionalism?
Although Table 5 presents the investment findings in an intuitive way, it has one drawback that stems from its reliance on the federal farm typology. The federal typology was developed using a combination of measures on both occupation and farm size (e.g., a farm with low sales that is run by a part-time operator is classified as "lifestyle.") Because we included farm acreage in our regressions, there is likely to be some collinearity with the farm typology dummies. Note that the average size of the high-sale professional farms in our sample is 468 acres. The non-operator farms, lifestyle farms, and lower-sale professional farms have average sizes of 159, 167, and 151 acres respectively.
Further analysis was conducted to see whether primary occupation or farm size ultimately drives the results reported in Table 5 . It will be especially important to see if our conclusion on owner nonoperators continues to hold after owner status and operation size are more carefully separated. The results of this additional analysis are shown in Tables 6 and 7.  Table 6 is similar to Table 5, except that the three federal typology dummy variables are replaced by the respondent's answer to a survey question on primary occupation, with 1 = farm operator and 0=other. While this approach does not eliminate potential collinearity caused by the correlation between full-time farming and farm size (Layton, 1978; Hart, 1992; Inwood, 2008) , it does have the benefit of removing size of operation from the "typology" variable. In Table 6 , farm size continues to influence irrigation investment as in Table 5 , and it achieves borderline significance with respect to conservation investment. 10 More types of investment, however, are affected positively by occupation of the respondent than by having a large farm. Table 6's results are therefore consistent with those of  Table 5 , which found a consistent negative effect from being a non-operator, but relatively little effect from having a large farm.
Unlike Table 5, Table 6 does not answer the question of whether non-operators behave differently from operators who are parttime, retired, or simply have low sales. Table 7 provides additional insight into this question. It reports the results of a regression that is identical to Table 6 , but with non-operators removed. This table shows that when non-operators are removed, the effect of primary occupation on investment behavior vanishes for all types of investment with the exception of irrigation. Table 5 , which used the federal farmer typology to denote farmer type, showed that "non-operator" was the only dummy variable that had a negative effect on three out of four types of investment. Table 7 shows that farmer type (primary occupation in this case) has no effect on the same three investments when non-operators are removed from the sample and the farm size effect is more carefully controlled. It follows that non-operator status -but not part-time farming by those who report themselves to be operators -is the key personal attribute associated with lower investment rates on preserved farms. 11 Irrigation investments are affected by all measures of farm professionalism and farm size in Tables  6 and 7 , just as they were in Table 5 . Considering the other three types of investment, Tables 6 and 7 should lessen policy makers' concerns about part-time operators, while focusing their attention on non-operators and absentee owners. Table 5 also contains some variations in investment behavior across the five farmland preservation programs. There appears to be more conservation investment in the Delaware ALPF program, and less irrigation investment in two of the Maryland programs, than there is in the New Jersey program. Differences in irrigation may be explained by the relatively large number of fruit and vegetable operations in southern New Jersey, many located on sandy soils. Two programs in the Chesapeake region -Maryland Environmental Trust and Delaware ALPF -pay more statutory attention to environmental conservation than New Jersey's program (see Appendix A); in the case of Delaware, the agricultural land preservation program is administratively co-located with the environmental land preservation program.
Of the remaining variables that are statistically significant in Table 5 , we offer no explanation for the apparently greater tendency of male respondents to engage in conservation investments. Before discussing the remaining personal variables, none of which is significant in Table 5 , we would point out that inclusion of a large cohort of non-operators in the sample is problematic for these variables. Non-operators do not necessarily plan out all capital investments or think about agricultural aspects of the operation, including the important matter of inter-generational transfer (AELOS, 1999; Constance et al., 1996) . Table 8 therefore repeats the analysis of Table 5 -but it omits non-operators, for whom certain operational questions are meaningless. Operators were also the only respondents who answered survey questions on agricultural commodity: these answers are included as covariates in Table 8 .
Because Table 8 omits non-operators entirely, the farmer typology variables tend to lack significance. This mirrors the findings in Tables 5-7 indicating that non-operator status, rather than parttime farming or farm size, is the key concern. In contrast to Table 5, Table 8 shows that older operators are less likely to invest in equipment than younger operators. If operators have a succession plan, however, then they are more likely to invest in conservation. These results confirm past research regarding the investment behavior of older farmers and of those who have thought about passing the farm on to their offspring (Kimhi, 1994) . In addition, the fact that the existence of a succession plan is correlated with conservation investment may indicate a characteristic of forward-looking thinking that embraces both environmental and family or businessrelated goals simultaneously (see Inwood, 2008; Lynch and Lovell, 2003) .
In contrast to age, education level does not suddenly become statistically significant in the operators-only model. Northeastern preservation program participants, however, are better educated than the samples of farmers examined in prior studies. About 49% of our sample of operators report holding a bachelors' degree or higher. The same figure for farmers throughout the U.S. was 21.3% in 2011, according to the Bureau of Labor Statistics (BLS, 2011) . The very different range of this independent variable yields a different result than in prior work. Education level has no effect on investment behavior, holding other things equal.
The relatively high education level of farmers in our sample, like the relatively large size of their farms, could actually be offsetting negative expectations on investment behavior for a preserved farm sample. We have not formally investigated whether the education levels observed here are a product of the Northeast, which is characterized by high levels of education in general, or by a correlation between education and participation in preservation programs. Note that in a study of a different sample of operations, Lynch and Lovell (2003) found little difference in the education of participants and nonparticipants in farmland preservation programs. Table 8 shows that among operators, the keeping of livestock is understandably associated with more investment in farm buildings and less investment in irrigation. The amount of time that has passed since the easement was sold is significantly positive in all models, as we would expect given the way the investment questions are worded. These are all common-sense control variables for agricultural investment behavior.
The variables "sold rights personally" and "business restriction" lack statistical significance in all of the investment models estimated for this study. Thus there is no clear evidence that the net effect of cash from easement sales leads to either greater investment, or less investment -as might be the case if the sale of an easement signaled a desire to retire (see, e.g., the results on partial land sales and planning horizon reported in Adelaja et al., 2011) . Nor does the reported existence of a business restriction in the easement lead to less investment, as hypothesized. Our conclusion is that policy makers need not be concerned about the effects of these two case-specific factors on active engagement in agriculture after farmland preservation.
Conclusion
A number of studies have started with the premise that hobby farms are destructive to peri-urban commercial agriculture, either because they are not "actively engaged" (Layton, 1978; Blank, 2005; Hart, 1992; Ceddia et al., 2009) or because they fragment rural landscapes that previously enjoyed spatial critical mass (Layton, 1978; Daniels, 1986; Stobbe et al., 2009) . While hobby farms are clearly smaller than their more commercial counterparts, small farms are the norm in states like New Jersey, Delaware, and Maryland (Table 2) . A cause and effect relationship running from hobby farming to significant rural fragmentation has yet to be established in these states. (Note that this is a different causal question than the fragmenting effect of uncoordinated easement purchases by states, local governments, and nonprofit organizations.) Meanwhile, most North American empirical studies comparing lifestyle farms to commercial farms have failed to find anticipated differences in measures of "active engagement" in agriculture or conservation. Thus, fears about the deleterious effect of hobby farming on fringe agriculture voiced by authors like Daniels (1986) may be exaggerated, at least for the Northeast.
The present study has extended this literature on behavior by farmer type to the special subset of farms that have already been preserved. Because active engagement in agriculture is not strictly required on these farms, policy makers fear that preservation programs could consist of operators mainly interested in scenic vistas rather than agricultural production or soil conservation. Judging by our survey responses to questions on agricultural and conservation-related investments, however, this does not seem to be the case (Table 4) . A likely reason for this observed outcome is that our five preservation programs have been successful at selecting larger and more commercial farms than those in the general population (Tables 1 and 2) . A second, but more difficult to prove reason could be the fact that the impermanence syndrome driven by imminent development is removed for this special sample of farms.
A second comforting finding is that smaller and lifestyle preserved farmers do not invest significantly less in agriculture or conservation than the more commercial benchmark group, irrigation being a notable exception to this rule.
We did identify significantly less investment by non-operating owners across all investment types (Table 5) . Before sounding the alarm bell on this finding, we would make four points: (1) measured by acres, tenancy is less common in the preserved farm sample than in the Census universe of farms in the three study states; (2) because we surveyed landowners rather than operators, certain types of investment (e.g., equipment) may be under-reported; (3) less active engagement by non-operating owners or tenants is reported in the prior literature, so it is not unique to a preserved farm cohort; (4) fewer studies in the literature explore the behavioral effects of tenure than of variables like sales, size, or primary occupation.
Indeed, it is not clear that the literature on the effects of tenancy and absenteeism is yet large enough to provide a clear comparison to the present study's findings. The use of tenure as a category for policy making is also relatively rare. In a 2007 case study on watershed management in Ohio, Parker, Moore, and Weaver "introduce" the use of land tenure as a criterion for furthering land conservation goals. A 2008 review on the adoption of best management practices identified tenure as an area requiring more research (Prokopy et al., 2008) . Writing recently in this journal, Petrzelka et al. (2013) surveyed both the scholarly and policy literatures with a goal of measuring the level of attention paid to "absentee landowner issues in conservation management." They concluded that the definition of this class of landowners is not sufficiently standardized for research purposes 12 ; that studies on absentee owners of farmland are "extremely limited"; and that "little formal policy or program [sic] at the state or federal level was identified as having any direct or explicit emphasis on landownership issues . . ." Given our own findings, tenancy and absentee ownership remain important topics for additional research on preserved farms and their post-preservation performance.
From a research point of view, the present study provides a comprehensive set of hypotheses for what one might expect when comparing investment behavior across samples of preserved and unpreserved farms (see Section "Theoretical predictions" above). It presents the first descriptive and regression results for investment behavior in a sample of preserved farms, drawn from a U.S. region characterized by high levels of lifestyle farming and value-added agriculture.
Viewed as a program evaluation, this study provides some interesting contrasts with other studies in that category. In other evaluation studies, such as those on employment training, the existence of self-selection behavior could eliminate the program's efficacy and rationale. In the case of farmland preservation, although program participants may have longer time horizons in agriculture than nonparticipants, those horizons are neither infinite nor unalterable. Program participants could, in theory, have a taste for real estate development at some point in the future. Conservation easements ostensibly bind landowner behavior 'forever.' Therefore, the objective of long-term agricultural preservation in locations having prime soils is achieved by these programs regardless of selection effects.
In this type of program evaluation, then, it becomes less important to implement the complex statistical techniques needed to isolate treatment effects. Simple ex post comparisons will provide valuable guidance to policy makers. That enterprise, begun here, should be continued through the careful matching of administrative records on preserved and unpreserved farms (as in Schilling et al., 2014) , or by new, comprehensive surveys of both types of farms that consistently measure stewardship and investment activities, farm attributes, demographic variables, and of course, land tenure. zoning designation and shall not be subject to any major subdivision plan; property shall consist of viable and productive farmlands and/or forestlands which meet the minimum LESA scoring requirements for eligibility established by the Foundation through adopted regulations (3 Del. Code Sections 942:948) . Administrative selection criteria in addition to those listed above: High quality soils; Agricultural infrastructure; Historical and environmental significance; Farm size; Proximity of other preserved farms; Commitment to remain actively engaged in the agricultural usage of the farmland; Potential for District expansion with surrounding land uses; Socio-economic benefits derived from an agricultural and historic perspective; and Consistency with the statewide agricultural lands preservation strategy (3 Del. Code Sections 942:948) .
Maryland Agricultural Land Preservation Foundation
This is one of the first programs created in the United States and has become one of the nation's leaders in agricultural land preservation. Combining the Foundation's program with county and other State land preservation programs, Maryland has preserved more agricultural land for future production than any other state in the Union. Minimum eligibility criteria communicated to applicants: Participating properties must be at least 50 acres in size (or be contiguous to properties already under easement); contain at least 50 percent qualifying soils; If the land is wooded, 50 percent of the land must meet woodland soils criteria. Land is generally not eligible if it is in a planned development area (Agricultural Article, . Administrative selection criteria in addition to those listed above: Farm size; Productivity; Location; Conservation and Management Plans; Commitment to not change the conditions of the property (Agricultural Article, Sections 2-515-2-516).
Maryland Environmental Trust
MET serves as the model statewide land trust and is a recognized national and state leader in private land conservation. It is one of the oldest and most successful land trusts in the country and most cost-effective land preservation program available in the state, since donated easements cost a fraction of the cost of purchased easement programs.
Number of easements acquired: 1070 (MET program website) Primary method of preservation: Donated conservation easements ensuring that a property shall not be developed (or subdivided) beyond a limit agreed upon by both parties. Number of preserved acres: 130,000 (MET program website) Percentage of agricultural acres in the state that are preserved: N/A (not all eased land is farmland) Statutory goals: The purpose of MET as set out in the governing statute is "to conserve, improve, stimulate, and perpetuate the esthetic, natural, health and welfare, scenic, and cultural qualities of the environment, including, but not limited to land, water, air, wildlife, scenic qualities, open spaces, buildings or any interest therein." "Through educational and other means, the Trust shall encourage and motivate the populace of the State and others to do so and shall promote continuing interest in and the study of these matters." (Section 2-118, Real Property) Minimum eligibility criteria communicated to applicants: Properties must have agricultural, environmental, or historical conservation value; no legal minimum size: 20 acres waterfront or 50 acres inland preferred; property is contiguous to existing properties protected by their fee or conservation easement ownership, or closely clustered with other protected parcels that make up a larger preservation area; the conservation easement would provide public access (Annotated Code of Maryland, . Administrative selection criteria in addition to those listed above: Cropland; Pastureland; Woodland; Undisturbed open space; Ecologically significant areas; scenic landscapes or features; historic sites and other significant or unique features (Annotated Code of Maryland, .
Maryland Rural Legacy Program
The program is focused on a community-up approach to land preservation, stressing partnerships among federal, state, and local governments and non-profit land trusts. Under the program, counties apply to designate parcels as Rural Legacy Areas. After state approval, the counties apply annually for state funds to help with land preservation in the Rural Legacy Area. Statutory goals: The program was enacted by the 1997 Maryland General Assembly and strives to "establish greenbelts of forests and farms around rural communities in order to preserve their cultural heritage and sense of place, preserve critical habitat for native plant and wildlife species, support natural resource economies such as farming, forestry, tourism and outdoor recreation, and to protect riparian forests, wetlands, and greenways to buffer the Chesapeake Bay and its tributaries from pollution run-off." (Maryland Rural Legacy Program 2002) . Minimum eligibility criteria communicated to applicants: Must be located within a local Rural Legacy Areas; must be 50 + acres unless adjoining a property already under a permanent easement; must have qualifying soils and development rights; economic value of the resource-based industries or services proposed for protection through land conservation, such as agriculture, forestry, tourism and recreation (Natural Resources Article, Section 5-9A03, Annotated Code of Maryland). Administrative selection criteria in addition to those listed above: Size of the protected area and the quality and value of protected resources; Degree of threat to the resources; Availability of a variety of tools to accomplish conservation; Strength of public and private partnerships and support of land use mechanisms (Natural Resources Article, Section 5-9A-03, Annotated Code of Maryland).
New Jersey Farmland Preservation Program
This is the largest easement purchase program in the country in terms of dollars expended and the proportion of the state's agricultural land preserved. This record-setting performance is due largely to the high cost of land, as well as a sense of urgency among voters living in a rapidly urbanizing state that has a rich agricultural heritage. states that "strengthening of the agricultural industry and the preservation of farmland are impor-tant to the present and future economy of the State and the welfare of the citizens of the State" and that "all state departments and agencies thereof should encourage the maintenance of agricultural production and a positive agricultural business climate." The founding statute adds that farmland preservation should take place "within identified areas where agriculture will be presumed the first priority use of the land" (N.J. Rev. Stat. Section 4:1C-12). Thus the New Jersey farmland preservation program has an agricultural production (use) objective, not merely a land preservation objective. Minimum eligibility criteria communicated to applicants: Must be in a state-certified agricultural development area; current agricultural sales above a threshold ($2500 annually for smaller parcels); minimum percentage of land must be tillable; soil suitable for agriculture; land must currently have development potential (SADC, 2011a) . After deed restriction, a conservation plan must be filed with the local soil conservation district (SADC, 2011b designed to protect agriculture from urbanization. It is not about easement purchase programs specifically. 4. A second Boolean variable that can be constructed using the binary investment data, namely "investment A = 1 or investment B = 1 or investment C = 1 or investment D = 1," would not exhibit enough variation for modeling. The vast majority of observations would have a value of 1. 5. Marginal effects are not reported here. In our MVProbit research design, these effects would necessarily be calculated for sixteen different combinations of the four dependent variables, coded 0 or 1. We have no hypotheses or a priori expectations with respect to any of these combinations, as opposed to individual (but correlated) investments, or proxies of overall investment propensity. 6. We are grateful to two anonymous referees for identifying difficulties with various constructed variables of aggregate investment behavior, and for recommending MVProbit as an alternative approach to these correlated investment decisions. 7. Share renters, however, were more likely to implement rotation with legumes, coefficient significant at the 10% level. 8. In the Fernandez-Conejo study, only one of four innovations was found to be significantly less common for only one type of farmer -the very weak "limited resource" group within the federal typology. 9. Part-time farmers were found to prefer conservation techniques that were less 'management intensive,' but this result came from the study's descriptive data tables -not from the ordered probit regression results that controlled for farm size. 10. This result is not too surprising. Irrigation investments benefit from economies of scale and require large parcels to be economic. The same tends to be true of certain soil conservation investments (Clearfield and Osgood, 1986) . Equipment investments probably rank next in the extent to which they are proportionate to parcel size, and building investments last. It should be remembered, however, that our investment variables are structured as yes/no answers to questions about incremental additions to a farm's capital stock. The size of the stock itself, as well as the division between that which is logically fixed and that which varies with land area, would best be addressed using a total value of capital measure like that reported in the Census of Agriculture. 11. Recall that "full-time farmer" and "operator" are not synonyms, since many operators (e.g., all of those in the retired and lifestyle categories) report that farming is not their primary occupation. For that matter, more than six percent of the non-operators in our sample report that farming is their primary occupation. These respondents operate land other than the preserved parcels that our survey asked them about. 12. They note that "absentee" is subject to various definitions based on degrees of proximity between residence and operation, although it clearly overlaps with the owner non-operator classification used in the present study. 13. In order to correspond to data used in the regression analyses of investment behavior, these statistics are generally restricted to the 95.5% of respondents who reported some agricultural production on their preserved land (see Q15).
